Glucosylated polymeric nanoparticles: a sweetened approach against blood compatibility paradox.
Surface functionalization strategies in generating stealth nano-carriers have garnered considerable attention in pharmaceutical research. In this regard, our investigation reports on the preparation and evaluation of glucose decorated poly lactic-co-glycolic acid (PLGA) nanoparticles as blood compatible nanoparticulate drug delivery system, with enhanced cellular uptake. Terminal carboxylic acid groups on PLGA were modified with the amino group of glucosamine and nanoparticles were generated by modified solvent diffusion (nano-precipitation) technique. Detailed in vitro experiments were performed to evaluate the eminence of glucose functionalization over unmodified nanoparticles, in terms of their hemocompatibility and cellular uptake. Glucosylation was confirmed by NMR and FTIR spectroscopy; PLGA and modified particles had average size in the range of 125nm. Glucosylation was an effective strategy in reducing plasma protein adsorption, complement activation and platelet plugging of PLGA nanoparticles. PLGA and their glucose modified versions were quite compatible with the blood cells and were non-cytotoxic. Moreover the uptake behaviour of glucose modified PLGA nanoparticles were enhanced in comparison to standard PLGA nanoparticles as emphasized by the z stacking analysis following confocal imaging. Precisely the stealth properties of glucose modified PLGA nanoparticles (PLGA-Glu), with enhanced cellular internalization, seems to be a safe and efficient system for intravenous drug delivery applications.